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RECLINER ADJUSTER HAVING MAIN AND
AUXILIARY LOCK GEARS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a recliner adjuster
attached to, for example, an automobile seat for appropri-
ately adjusting inclination of a seat back with respect to a
seat cushion.

2. Description of the Related Art

A recliner adjuster 1s interposed between a seat cushion
and a seat back that can be inclined relative to the seat
cushion. A conventional recliner adjuster generally includes
a guide bracket fixed to one of the seat cushion and the seat
back and an internal gear fixed to the other of the seat
cushion and the seat back so as to be rotatable relative to the
guide bracket.

This recliner adjuster also includes a cam interposed
between the guide bracket and the internal gear and coupled
to a support shait, which i1s concentric with a center of
rotation of the internal gear relative to the guide bracket, for
rotation together therewith. The cam 1s intended to radially
slide, upon rotation of the support shait, a lock gear inter-
posed between the guide bracket and the internal gear and
having engaging teeth formed at a distal end surface thereof.
The guide bracket has a radially extending guide groove
defined therein and having parallel side walls opposed to
cach other so that rotation of the cam may cause the lock
gear to slide along the guide groove so that the engaging
teeth are caused to protrude from the gwmde groove or
withdraw 1nside the guide groove.

On the other hand, the internal gear has internal teeth
formed along a circular arc locus having a center that is
aligned with the center of rotation thereof. Rotation of the
cam causes the lock gear to protrude outwardly from the
guide groove to bring the engaging teeth nto engagement
with the internal teeth, thereby preventing rotation of the
internal gear relative to the guide bracket, while reverse
rotation of the cam releases the engagement between the
engaging tecth and the internal teeth, thereby allowing
rotation of the internal gear relative to the guide bracket.

Accordingly, by operating an operation lever to rotate the
support shait, the engaging teeth can be brought into engage-
ment with the internal teeth to lock the seat back, while the
engagement of the engaging teeth with the internal teeth can
be released to change the inclination of the seat back (see,
for example, Document 1).

Another recliner adjuster has been proposed having a
plurality of lock gears disposed at regular intervals and a
plurality of auxiliary lock gears each disposed between
adjacent lock gears, wherein the lock gears slide radially
upon rotation of a cam. In this recliner adjuster, if a large
load 1s applied to the seat back due to, for example, a vehicle
collision, engaging teeth of the auxiliary lock gears are
brought into engagement with the internal teeth, thereby
withstanding the large load (see, for example, Document 2).

Document 1: Japanese Laid-Open Patent Publication No.
2000-342370

Document 2: Japanese Laid-Open Patent Publication No.
2000-245561

In the recliner adjuster as disclosed 1n Document 1, 11 a
large load applied to the seat back presses the lock gear
against a side wall of the guide groove to thereby cause
deformation of the side wall, the lock gear inclines and the
engagement between the engaging teeth of the lock gear and
the internal teeth comes loose, resulting 1n a reduction in the
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locking strength. In the case of this recliner adjuster, two
lock gears are provided to ensure a suflicient locking
strength when the recliner adjuster 1s mounted in an ordinary
seat 1n which a large load applied to the seat back due to, for
example, a vehicle collision 1s transmaitted to a vehicle body
through a seat belt. However, 1n the case of a belt-in-seat
(seat 1n which a shoulder belt 1s incorporated) in which a
large load 1s all applied to the recliner adjuster through the
seat back, the use of a very large recliner adjuster 1s
indispensable to withstand the large load.

On the other hand, 1n the recliner adjuster as disclosed 1n
Document 2, when a large load inputted thereto exceeds a
critical torque of the lock gears, the auxiliary lock gears are
brought 1into engagement with the internal teeth so that both
the lock gears and the auxiliary lock gears can withstand the
large load. It 1s, however, not easy to stabilize the setting of
the critical torque and, hence, there 1s still room for improve-
ment.

SUMMARY OF THE INVENTION

The present invention has been developed to overcome
the above-described disadvantages.

It 1s accordingly an objective of the present mnvention to
provide a recliner adjuster having a considerably increased
locking strength that 1s applicable to a belt-in-seat without
increasing the size thereof.

In accomplishing the above and other objectives, the
recliner adjuster according to the present invention mcludes
a guide bracket to be secured to one of the seat cushion and
the seat back, an internal gear to be secured to the other of
the seat cushion and the seat back, a cam rotatably mounted
between the guide bracket and the internal gear, a pair of
lock gears interposed between the guide bracket and the
internal gear so as to be radially slidable 1n association with
rotation of the cam, and a pair of auxiliary lock gears
interposed between the guide bracket and the internal gear
so as to be radially slidable 1n association with the pair of
lock gears. The rotation of the cam causes the pair of lock
gears to radially slide between respective first engaging
positions, at which engaging teeth therecol are held in
engagement with internal teeth of the internal gear, and
respective first engagement released positions at which the
engagement of the engaging teeth of the pair of lock gears
with the internal teeth of the internal gear 1s released. A
radial sliding movement of the pair of lock gears between
the first engaging positions and the first engagement released
positions causes the pair of auxiliary lock gears to radially
slide between respective second engaging positions, at
which engaging teeth thereof are held in engagement with
the internal teeth of the internal gear, and respective second
engagement released positions at which the engagement of
the engaging teeth of the pair of auxiliary lock gears with the
internal teeth of the internal gear 1s released.

Conveniently, the pair of lock gears slide 1n a direction
perpendicular to a direction in which the pair of auxiliary
lock gears slide.

Advantageously, each of the pair of lock gears has a pair
of auxiliary lock gear-operating portions that act to radially
slide the pair of auxiliary lock gears.

According to the present invention, because the rotation
of the cam causes the pair of lock gears to radially slide
between respective first engaging positions and respective
first engagement released positions, while a radial sliding
movement ol the pair of lock gears causes the pair of
auxiliary lock gears to radially slide between respective
second engaging positions and respective second engage-
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ment released positions, the locking strength of the recliner
adjuster can be considerably increased without increasing
the size thereof, by merely adding the pair of auxiliary lock
gears to a conventional construction having only the pair of
lock gears. This recliner adjuster 1s applicable to a belt-1n-

seat having a possibility that a large load may be applied to
a seat back.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objectives and features of the present
invention will become more apparent from the following
description of a preferred embodiment thereol with refer-
ence to the accompanying drawings, throughout which like
parts are designated by like reference numerals, and
wherein:

FIG. 1 1s an exploded perspective view of a recliner
adjuster according to the present invention;

FIG. 2A 15 a front view of the recliner adjuster of FIG. 1;

FIG. 2B 1s a sectional view taken along line IIb-IIb in
FIG. 2A;

FIG. 3 1s an exploded perspective view of a recliner
assembly mounted 1n the recliner adjuster of FIG. 1;

FIG. 4A 1s a front view of the recliner assembly of FIG.
3.

FIG. 4B 1s a sectional view taken along line IVb-IVb in
FIG. 4A;

FIG. 4C 1s a sectional view taken along line IVc-IVce 1n
FIG. 4A;

FIG. 5A 1s a front view of the recliner assembly of FIG.
3, particularly depicting a condition 1n which lock gears and
auxiliary lock gears are held 1n engagement with an internal
gear; and

FIG. 5B 1s a view similar to FIG. SA, but depicting a
condition in which the engagements between the lock gears

and the internal gear and between the auxiliary lock gears
and the internal gear are released.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

(L]

This application 1s based on an application No. 2004-
195751 filed Jul. 1, 2004 1n Japan, the content of which is
herein expressly incorporated by reference 1n its entirety.

FIG. 1 and FIGS. 2A and 2B depict a recliner adjuster R
according to the present invention, which 1s to be mounted
on respective sides of, for example, an automobile seat. The
recliner adjuster R 1s intended to change inclination of a seat
back (not shown) relative to a seat cushion (not shown).

The recliner adjuster R 1ncludes a generally round recliner

assembly 1 mounted on a connecting portion between the
seat cushion and the seat back. As shown 1n FIG. 3, FIGS.

4A-4C and FIGS. 5A and 5B, the recliner assembly 1
includes a guide bracket 2 to be secured to the seat cushion,
an 1nternal gear 3 to be secured to the seat back so as to
confront the guide bracket 2, a pair of lock gears 4 inter-
posed between the guide bracket 2 and the internal gear 3,
a pair of auxiliary lock gears 5 mterposed between the guide
bracket 2 and the internal gear 3, and a cam 6 operable to
move the pair of lock gears 4 towards and away from
internal teeth of the internal gear 3. The guide bracket 2 and
the internal gear 3 are assembled together by a mounting,
ring 7 with the lock gears 4, the auxiliary lock gears 5 and
the cam 6 accommodated therein. The cam 6 1s coupled to
an operation lever (not shown), and upon operation of the
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operation lever, the cam 6 1s rotated to radially slide the lock
gears 4, followed by a radial sliding movement of the
auxiliary lock gears 5.

The guide bracket 2 1s formed 1nto a generally round plate
and has a central hole (operation lever insertion hole) 2a
defined therein 1n which a portion of the operation lever 1s
received for connection with the cam 6. The guide bracket
2 also has a pair of (front and rear) upper guide members 8
and a pair of ({ront and rear) lower guide members 8 formed
therewith on an mnner surface thereof (left side surface in
FIG. 3, 1.e., surface confronting the internal gear 3) so as to
protrude inwardly in the widthwise direction of the recliner
assembly 1. The guide members 8 are shaped 1n a point
symmetric fashion with respect to the operation lever inser-
tion hole 2a. The pair of upper guide members 8 have
respective side walls extending parallel to each other that
coniront an associated one of the lock gears 4 and define a
first guide groove 26 therebetween in which a portion
(engaging portion) of the associated one of the lock gears 4
1s slidably received. The same 1s true of the pair of lower
guide members 8. Similarly, the upper and lower guide
members 8 confronting each other have respective side walls
extending parallel to each other that confront an associated
one of the auxiliary lock gears 5 and define a second guide
groove 2c¢ therebetween in which one of the auxiliary lock
gears 5 1s slidably received. The first guide grooves 2b
extend 1n a direction orthogonal to a direction in which the
second guide grooves 2c¢ extend. The guide bracket 2 turther
has a plurality of equally spaced protrusions 24 formed
therewith at an outer edge thereof with a plurality of recesses
2¢ defined therebetween for engagement with the mounting
ring 7. The diameter of the plurality of recesses 2e 1s set to
be substantially equal to the outer diameter of the internal
gear 3 (accordingly, the recesses 2e are substantially aligned
or tlush with the outer peripheral surface of the internal gear
3). As best shown 1n FIG. 1, the gmide bracket 2 also has a
plurality of equally spaced mounting pins (pin-shaped pro-
trusions) 2f formed therewith around the operation lever
insertion hole 2a so as to protrude outwardly 1n the width-
wise direction thereof. The plurality of mounting pins 2f are
to engage with a mounting bracket (explained later) that 1s
secured to the seat cushion. The guide members 8 and the
mounting pins 2/ are unitarily formed with the guide bracket
2 by pressing predetermined portions of the guide bracket 2.

The mternal gear 3 has a generally round shape and also
has a round protrusion 9 formed therewith at an outer surface
thereof (left side surface i FIG. 3) so as to protrude
outwardly in the widthwise direction thereof. The round
protrusion 9 has a central hole 3a defined therein so as to
coniront the operation lever insertion hole 2a 1n the guide
bracket 2, and also has a plurality of equally spaced mount-
ing pins (pin-shaped protrusions) 3¢ formed therewith
around the central hole 3a so as to protrude outwardly 1n the
widthwise direction thereol. The plurality of mounting pins
3¢ are to engage with a mounting bracket (explained later)
that 1s secured to the seat back. Similar to the mounting pins
2/, the mounting pins 3¢ are unitarily formed with the
internal gear 3 by pressing predetermined portions of the
internal gear 3. The round protrusion 9 further has a recess
3b6 (see FIG. 2B) defined on a side thereof confronting the
guide bracket 2. The radius of the recess 3b 1s set to be
slightly greater than the radius of curvature of outer periph-
eral surfaces of the upper and lower guide members 8. As
best shown 1n FIG. 5B, the recess 36 has a round side wall
having internal teeth 34 formed on the whole surface
thereof. When the guide bracket 2 and the internal gear 3 are
assembled together, the guide members 8 are accommodated
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within the recess 35 so that the outer peripheral surfaces of

the guide members 8 may be held 1n sliding contact with the
side wall of the recess 3b.

Each lock gear 4 includes an engaging portion 10 slidably
received 1n one of the first guide grooves 26 1n the guide
bracket 2, first and second shoulder portions 11, 12 unitarily
formed with the engaging portion 10 on respective sides
thereot, a leg portion 13 extending from the second shoulder
portion 12 towards the first shoulder portion 11 of the
opposite lock gear 4, a first auxiliary lock gear-operating
portion 14 extending from the first shoulder portion 11
towards one of the auxihiary lock gears 5, and a second
auxiliary lock gear-operating portion 15 extending from the
second shoulder portion 12 towards the other of the auxiliary
lock gears 5. The engaging portion 10 has engaging teeth 4a
formed at a distal end thereof so as to be engageable with the
internal teeth 34 of the internal gear 3. Under the condition
in which the guide members 8 are accommodated within the
recess 3b 1n the mternal gear 3, rotation of the internal gear
3 relative to the guide bracket 2 1s prevented by engagement
between the engaging teeth 4a and the internal teeth 3d.
Each lock gear 4 also includes a protrusion 13a formed with
the leg portion 13 at an 1mnner edge of a distal portion thereof.
The protrusion 13a acts such that when a portion of the cam
6 engages with the protrusion 13a upon rotation of the cam
6, the lock gear 4 1s caused to slide radially inwardly.

The length of the leg portion 13 1s determined such that
cach lock gear 4 slidably recerved within the recess 36 1n the
internal gear 3 can move between an engaging position, at
which the engaging teeth 4a formed at the engaging portion
10 are held 1n engagement with the internal teeth 34 of the
internal gear 3 upon a radially outward movement of the
lock gear 4, and an engagement released position at which
the engagement of the engaging teeth 4a with the internal
teeth 3d 1s released upon a radially inward movement of the
lock gear 4. More specifically, the distance between the
engaging position and the engagement released position 1s
slightly greater than the depth of the engaging teeth 4a, and
when the lock gear 4 moves radially outwardly from the
operation lever msertion hole 2a, the engaging teeth 4a are
brought into engagement with the internal teeth 34, while
when the lock gear 4 moves radially inwardly towards the
operation lever insertion hole 2a, the engagement of the
engaging teeth 4a with the internal teeth 34 1s released.

Each auxiliary lock gear 5 has engaging teeth 5a formed
at a distal end thereot so as to be engageable with the internal
teeth 3d of the internal gear 3, and also has two recesses 3b
defined therein 1n which the first auxiliary lock gear-oper-
ating portion 14 of one of the lock gears 4 and the second
auxiliary lock gear-operating portion 15 of the other of the
lock gears 4 are slidably received. The first and second
auxiliary lock gear-operating portions 14, 15 of the lock
gears 4 and the two recesses 55 1n the auxiliary lock gears
5 are so shaped that when the lock gears 4 slide radially
outwardly or inwardly, the auxiliary lock gears 5 similarly
slide radially outwardly or imnwardly.

The cam 6 1s almost hexagonal and has three protrusions
6a, 6b, 6¢ confronting one of the lock gears 4 and three
protrusions 6a, 65, 6¢ conironting the other of the lock gears
4. The first protrusion 6a 1s engageable with an 1nner
inclined surface 11a of the first shoulder portion 11 of the
lock gear 4, the second protrusion 65 i1s engageable with a
protrusion 12a¢ formed at an mner edge of the second
shoulder portion 12 of the lock gear 4, and the third
protrusion 6c 1s engageable with the protrusion 13a of the
leg portion 13 of the lock gear 4.
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The cam 6 has an elongated hole 64 defined therein at a
central portion thereof in which an operation lever is
received for operation of the cam 6. The cam 6 also has two
pins 16 secured thereto on respective sides of the elongated
hole 6d. One end of a spiral spring 17 1s connected to one
of the two pins 16, and the other end of the spiral spring 17
1s rece1ved 1n a notch 2g formed at an 1nner edge of the guide
bracket 2, thereby causing the cam 6 to press the lock gears
4 radially outwardly.

The mounting ring 7 has a generally flat annular portion
7a and a cylindrical side portion 75 extending from an outer
edge of the annular portion 7a in a direction perpendicular
thereto. The annular portion 7a has a round hole 7¢ defined
therein and having a diameter slightly greater than the outer
diameter of the round protrusion 9 of the internal gear 3,
while the cylindrical side portion 76 has a plurality of
mounting pieces 7d formed therewith at intervals equal to
those of the plurality of recesses 2¢ formed in the guide
bracket 2 at an outer edge thereof. The mounting pieces 7d
have a width slightly less than that of the recesses 2e. The
inner diameter of the cylindrical side portion 75 1s set to be
substantially the same as (to be precise, slightly greater than)
the diameter of the recesses 2¢ and the outer diameter of the
internal gear 3.

In assembling the recliner assembly 1, the guide bracket
2 and the internal gear 3 are first mated together with the
lock gears 4, the auxihary lock gears 3, and the cam 6
interposed therebetween, and the mounting ring 7 1s subse-
quently attached to the internal gear 3 so that each of the
mounting pieces 7d may be mserted into one of the recesses
2¢ 1n the guide bracket 2, and the round protrusion 9 of the
internal gear 3 may be inserted into the round hole 7¢ 1n the
mounting ring 7. By so doing, a plurality of protrusions 7/
formed at bottom portions of slits 7e between the mounting
pieces 7d of the mounting ring 7 are brought into contact
with 1nner surfaces of the protrusions 24 of the guide bracket
2. Under such condition, the assemblage of the recliner
assembly 1 1s completed by bending distal ends of the
mounting pieces 7d mwardly by about 90 degrees.

As best shown 1n FIG. 4C, the guide bracket 2 and the
internal gear 3 are sandwiched between the generally flat
annular portion 7a and the bent portions of the mounting
pieces 7d of the mounting ring 7, and the outer peripheral
surface of the internal gear 3 1s held 1n sliding contact with
the 1nner surface of the cylindrical side portion 75 of the
mounting ring 7, while an outer surface of the internal gear
3 located radially outwardly of the round protrusion 9 is held
in sliding contact with an mnner surface of the generally flat
annular portion 7a of the mounting ring 7. Accordingly,
looseness of the internal gear 3 in both the radial and
widthwise directions is restrained by the mounting ring 7.
That 1s, the positioming of the internal gear 3 1n both the
radial and widthwise directions 1s accomplished by the
mounting ring 7. The mounting ring 7 has a plurality of (for
example, six) protrusions 7g formed on the inner surface of
the generally flat annular portion 7a at regular intervals, and
the sliding contact between the outer surface of the internal
gear 3 and the inner surface of the generally flat annular
portion 7a of the mounting ring 7 1s carried out by way of
those protrusions 7g, thus ensuring a minimum clearance
between the outer surface of the internal gear 3 and the inner
surface of the generally flat annular portion 7a of the
mounting ring 7 for smooth operation of the internal gear 3.

As shown 1n FIG. 1, a mounting bracket 18 that 1s to be
secured to the seat cushion has an operation lever insertion
hole 18a formed at a central portion thereof and a plurality
of pin msertion holes 185 formed around the operation lever
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insertion hole 18a at regular intervals for insertion of the
mounting pins 2/ of the guide bracket 2 thereinto. A mount-
ing bracket 19 that 1s to be secured to the seat back similarly
has a connecting shait insertion hole 19a formed at a central
portion thereol and a plurality of pin insertion holes 195
formed around the connecting shaft insertion hole 19q at
regular intervals for insertion of the mounting pins 3¢ of the
internal gear 3 thereinto.

Upon completion of the assemblage of the recliner assem-
bly 1, the mounting pins 2f of the guide bracket 2 are
inserted into the pin insertion holes 186 in the mounting
bracket 18 secured to the seat cushion, and the mounting
pins 2/ are welded to the mounting bracket 18, while the
mounting pins 3¢ of the internal gear 3 are mserted into the
pin 1nsertion holes 195 1n the mounting bracket 19 secured
to the seat back, and the mounting pins 3¢ are welded to the
mounting bracket 19, thereby holding the recliner assembly
1 between the two mounting brackets 18, 19. As shown 1n
FIG. 2B, the mounting bracket 18 1s so shaped that a surface
thereol (surface confronting the recliner assembly 1) 1s held
in contact with the outer surfaces of the bent portions of the
mounting pieces 7d i order to sandwich the bent portions
between the guide bracket 2 and the mounting bracket 18.
By so doing, when a load 1s applied to the recliner assembly
1, opening or spacing of the bent portions i1s prevented.

The two mounting brackets 18, 19 have respective out-
wardly bent latches 18¢, 19¢ unitarily formed therewith, and
a spiral spring (not shown) 1s connected at one end thereof
to the latch 18c¢ and at the other end thereot to the latch 19¢
to always bias the seat back forward.

One end of a connecting shait (not shown) 1s inserted nto
the connecting shaft insertion hole 194 in the mounting
bracket 19 secured to the seat back and 1s connected to an
operation lever, while the other end of the connecting shaft
1s connected to the cam of the recliner adjuster located on the
opposite side of the seat so that the two opposite recliner
adjusters may be synchronously operated by operating the
operation lever.

The operation of the recliner adjuster R according to the
present invention 1s explained hereinafter with reference to
FIGS. 5A and 3B.

As shown in FIG. SA, under the normal condition in
which the operation lever 1s not operated, the cam 6 1s biased
in a direction of an arrow A by means of an elastic force of
the spiral spring 17.

In this condition, the first and second protrusions 6a, 65
of the cam 6 are respectively held 1n contact with the mner
inclined surface 11a of the first shoulder portion 11 of the
lock gear 4 and with the protrusion 12a of the second
shoulder portion 12 of the lock gear 4 to press the lock gear
4 rachally outwardly, thereby causing the engaging teeth 4a
of the lock gear 4 to engage with the internal teeth 34 of the
internal gear 3. When the lock gear 4 1s 1n the engaging
position, outer edges of the first and second auxiliary lock
gear-operating portions 14, 15 press side walls of the
recesses 5b 1n the auxiliary lock gears 5 radially outwardly,
thereby causing the engaging teeth Sa of the auxihary lock
gears 5 to engage with the internal teeth 34 of the internal
gear 3. Accordingly, the position of the internal gear 3
relative to the guide bracket 2 or the inclination of the seat
back relative to the seat cushion 1s maintained at a prede-
termined position or a predetermined angle.

In this condition, when the operation lever 1s lifted against
the elastic force of the spiral spring 17, the cam 6 1s rotated
in a direction counter to the direction of the arrow A, and the
first protrusion 6a of the cam 6 1s itroduced 1nto a recess
defined between the inner inclined surface 1la and the
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protrusion 12a of the lock gear 4, while the second protru-
s1on 65 of the cam 6 1s introduced 1nto a recess defined on
the inner side of the second shoulder portion 12 of the lock
gear 4. Furthermore, the third protrusion 6c¢ of the cam 6 1s
brought into contact with and press the protrusion 13a of the
leg portion 13 of the lock gear 4 to thereby slide the
engaging portion 10 of the lock gear 4 radially inwardly
along the first guide groove 2b6. As a result, the engagement
between the engaging teeth 4a and the internal teeth 3d of
the mternal gear 3 is released, and the lock gear 4 moves
from the engaging position shown 1n FIG. 5A to the engage-
ment released position shown in FIG. 5B. During such
movement of the lock gear 4, inner edges of the first and
second auxiliary lock gear-operating portions 14, 135 press
the side walls of the recesses 36 1n the auxiliary lock gears
5 radially inwardly, thereby releasing the engagement
between the engaging teeth 5a of the auxiliary lock gears 5
and the 1internal teeth 34 of the internal gear 3. Accordingly,
the posture (inclination) of the seat back relative to the seat
cushion can be changed.

After the posture of the seat back relative to the seat
cushion has been set to a desired one, when the operation
lever 1s released, the cam 6 1s rotated 1n the direction of the
arrow A by means of the elastic force of the spiral spring 17
to thereby slide the lock gear 4 and the auxiliary lock gears
5 radially outwardly. As a result, the engaging teeth 4a, 5a
engage with the internal teeth 34 of the internal gear 3 again,
thereby holding the seat back 1n the newly set posture.

It 1s to be noted here that although in the above-described
embodiment the guide bracket 2 and the internal gear 3 have
been described as being respectively secured to the seat
cushion and the seat back, such a construction that the guide
bracket 2 and the internal gear 3 are respectively secured to
the seat back and the seat cushion 1s also possible.

Although the present invention has been fully described
by way of examples with reference to the accompanying
drawings, it 1s to be noted here that various changes and
modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications otherwise
depart from the spirit and scope of the present invention,

they should be construed as being included therein.

What 1s claimed 1s:

1. A recliner adjuster for adjusting an inclination of a seat
back with respect to a seat cushion, comprising:

a guide bracket to be secured to one of the seat cushion
and the seat back;

an internal gear to be secured to the other of the seat
cushion and the seat back, the internal gear having
internal teeth;

a cam rotatably mounted between the guide bracket and
the internal gear;

a pair of lock gears interposed between the guide bracket
and the internal gear so as to be radially slidable 1n
association with rotation of the cam, each of the pair of
lock gears having engaging teeth; and

a pair of auxiliary lock gears interposed between the guide
bracket and the internal gear so as to be radially slidable
in association with the pair of lock gears, each of the
pair of auxiliary lock gears having engaging teeth;

wherein the rotation of the cam causes the pair of lock
gears to radially slide between respective first engaging
positions, at which the engaging teeth thereof are held
in engagement with the internal teeth of the internal
gear, and respective first engagement released positions
at which the engagement of the engaging teeth of the
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pair of lock gears with the internal teeth of the internal
gear 15 released, and wherein a radial sliding movement
of the pair of lock gears between the first engaging
positions and the first engagement released positions
causes the pair of auxiliary lock gears to radially slide
between respective second engaging positions, at
which the engaging teeth thereof are held in engage-
ment with the internal teeth of the internal gear, and
respective second engagement released positions at

which the engagement of the engaging teeth of the pair
of auxiliary lock gears with the internal teeth of the
internal gear is released.

10

10

2. The recliner adjuster according to claim 1, wherein the
pair of lock gears slide in a direction perpendicular to a
direction 1n which the pair of auxiliary lock gears shide.

3. The recliner adjuster according to claim 1, wherein
cach of the pair of lock gears has a pair of auxiliary lock
gear-operating portions that act to radially slide the pair of
auxiliary lock gears.

4. The recliner adjuster according to claim 2, wherein
cach of the pair of lock gears has a pair of auxiliary lock
gear-operating portions that act to radially slide the pair of
auxiliary lock gears.
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